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AUDIO CONSIDERATIONS IN THE 75AI RECEIVER 


By Clayton F.Bane, W6WB 


We thought the subject matter presented 
in the last issue of Tecnews might prove in- 
teresting, but we were hardly prepared for 
the comments we received. It is quite en— 
couraging to note that, almost without ex-— 
ception, those who made the change in the 
gain control, (Removing RF from |.F.) reported 
a rather marked improvement in signal-to- 
internal set noise ratio. Many have asked us 
whether the same step might not also be of 
benefit to receivers other than the 75A-1. 
We regret to say that we can't answer the 
question. Lack of space always prevents us 
from going thoroughly into the "Whys and 
wherefores" but it is well to consider that 
the 75A-1 is a triple-—conversion receiver and 
utilizes a first and second mixer and I|.F. 
amplifiers operating at two different fre- 
quencies. It is therefore entirely possible 
that the |.F. gain reduction techniques that 
are effective on this receiver may not be 
equally so on a Conventional type of super- 
heterodyne. It also appears now that we should 
have stressed the fact that the comments in 
the original paper were directed specifically 
to the 75A-1. An example in point. We were 
promptly taken to task for the statement that 
audio stages contributed no noise. If taken 
literally, this is certainly a misstatement 
as anyone who has had experience with high 
gain audio stages will know. It happens to 
apply to the audio channel of the 75A-1, not 
because these particular stages are endowed 
with any magic properties but more practically 
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because of the .002 mfd capacitor connected 
from first audio grid to ground. This by—pass 
drops the HF response and it appears to drop 
the thermat hiss below the threshold of audi- 
bility. The balance of this paper will be de— 
voted to this audio Channel since | have found 
that certain improvements are both possible 
and desirable. 


Let it be said at the outset that the 
operator who uses earphones almost exclusively 
may be far more critical of the inherent noise 
in his receiver than the operator who prefers 
loudspeaker operation. There is of course a 
substantial difference in operating levels 
between the two and a speaker several feet 
away will be far more tolerant of noise and 
hum than a pair of earphones clamped to the 
ears. In this regatd, it is significant to 
note that audio tones at levels greater than 
60DB below zero level can be plainly audible 
in earphones in the absence of external noise. 
In all practical instances external noise is 
never absent and this factor has. no doubt been 
taken into consideration in the initial design 
of the audio channels in most communications 
receivers. In other words, hum reduction is 
probably carried to a point where it is con- 
sidered consistant with the other internal 
noise and would thus go unnoticed under aver— 
age operating conditions. Subsequent altera— 
tions or design changes in the receiver that 
may tend to reduce the internal noise may 
unmask the residual hum and make it all too 
evident. Similar reasoning can apply when 
greater audio output is realized by matching 
output impedances. In this instance, the over— 
all audio level of the receiver will be in- 
creased, the inherent hum will increase in 


proportion. (Ccntinued on following page) 
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The audio output capability of the 75A-1 
can be increased in two different ways: First, 
by matching the receiver output impedance to 
the load. This applies strictly to earphone 
operation since the loudspeaker is already 
matched. Second, by the addition of a suitable 
capacitor across the unbypassed cathode res— 
istor in the 6V6GT output stage. This latter 
addition will of course be equally effective 
with earphones or loudspeaker. 


It is suggested that a 20 mfd, 25 volt 
electrolytic capacitor be connected directly 
across the cathode resistor in the 6V6GT. 
The "Plus" of the capacitor will go to the 
cathode but the negative should connect to the 
other side of the resistor rather than direct— 
ly to grourd since the cathode is opened by a 
switch when the receiver is put on standby 
position. The low voltage electrolytic would 
have high voltage across it under these con— 
ditions. The addition of this cathode bypass 
will provide a substantial increase in the 
overall audio level but it will also bring up 
the inherent hum level to a value that may be 
tolerable if a speaker is used but hardly so 
if phones are employed. A great deal of time 
was spent in attempting to locate the basic 
source of this hum. The hum was obviously in 
duced since additional power supply filtering 
had not the slightest effect. All work was 
done with the |.F. gain turned off to rule out 
the possibility of pre-stages as a possible 
hum source. With impedances matched and the 
cathode bypass added to the 6V6, it was noted 
that a certain amount of hum was present with 
the audio gain control fully retarded,at 
which position the center arm of the pot con-— 
nects the 6SJ7 grid lead directly to ground. 
Investigation showed that there was a shielded 
lead about two feet long between the audio 
control. and the 6SJ7 grid and that this lead 
was cabled in with a number of others. A sepa— 
rate, shielded lead run directly to the grid 
decreased the hum but still left room for. far 
greater improvement. It was then reasoned that 


hum was being induced in the chassis ground 
path between gain control and 6SJ7 cathode 
return. The existing ground was then lifted 
from the gain control and a separate, shielded 
lead was run directly to the 6SJ7 socket and 
grounded at this point. This did the trick. As 
a matter of practical installation, the two 
new shielded leads are made up from lengths of 
RG58/U Coax since it is desirable to have an 
insulated covering so that shield grounds can 
be made at a single point. The outer sheath of 
the coax is insulated at the volume control 
side, both braids being grounded only at the 
6SJ7 socket. These two new leads can be con— 
veniently run from control to socket through 
the open-ended shielded section in which the 
VFO, 6L7 and 6SJ7 are mounted. All existing 
shields and leads should be removed from the 
gain control with the exception of the Black 
lead on the "Hot" terminal. The .002 mfd mica 
Should now be removed from its original posi- 
tion across the end terminals of the control. 
It will be desirable to utilize some bypassing 
however so that a .001 mfd mica may be con— 
nected from 6SJ7 plate to chassis. This will 
reduce hiss and other high pitched noises that 
are present. Note that a certain amount of 
hum will be present with the gain control wide 
open. This has been traced to pickup by leads 
going to the noise limiter switch but since 
it occurs only at the higher levels no further 
effort was made to reduce it. 

As mentioned the earphone jack on the 75A1 
iS Connected to the 4 ohm winding on the out— 
put transformer. It is suggested that the con 
nections to this jack be shifted over to the 
500 ohm winding. This is readily done by mov— 
the GREEN wire on the terminal strip to the 
500 ohm tap. This higher impedance output will 
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160, 80, 40, 20, 15 and 10-11 meters; 130 
watts CW output, 100 watts phone output. 

6AU6 oscillator, 6AQ5 buffer/doubler, 
parallel 6146 output amplifier. Continuous 
tuning pi-network amplifier matches a wide 
range of antenna impedances; provides up 
to 30 db harmonic attenuation before filter- 
ing. More than ample excitation at all 
operating frequencies. 


Modulator, pp 807s with 6AU6 speech cme 


amplifier, 6AU6 driver. Frequency response 


limited for effective voice communication. TVI SUPPRESSION 


Power supplies designed for economy, 


for utmost operating convenience. High MEASURES... Completely enclosed 


vacuum parallel 5R4GY HV rectifiers, 5V- 
AG low voltage rectifier, 6AL5 fixed bias 
rectifier. 

Crystal selector accommodates 10 crystals. 
Power and RF input provisions for the Viking 
VFO. All stages metered, excitation control 
for output amplifier. CW input may be re- 
duced to 75 watts for novice operation. 


TRANSMITTER KIT, COMPLETE WITH 
TUBES, LESS CRYSTALS. KEY AND MIKE 


give all earphones a better break but if the 
20,000 ohm phones are to be used, additional 
matching may be indicated. The impedance of 
any pair of earphones is not at all a simple 
thing and is likely to vary considerably with 
frequency. Tests seem to indicate that the 
mismatch between the so-called 500 ohm tap and 
a pair of "20,000 ohm" Trimm phones is nearer 
10:1 than 20:1 at 800 cycles. There are many 


methods for obtaining a better impedance match. 


First, leave the headphones on the-4¥ ohm tap 
and use a plate to voice coil transformer as 
a step-up rather than step-down unit. Second, 
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copper plated steel cab- 
inet. Lid bonded with phosphor bronze contact 
fingers. Special shields for meter, dial window, 
and VFO socket. Filters consisting of low induc- 
tance chokes and ceramic disc capacitors located 
as follows: keying jack, microphone connector, 
VFO power receptacle, power cord and antenna 
relay connector. Additional filters are used to 
suppress spurious frequencies at their sources. 


use a 3:1 turns ratio step-up transformer if 
high impedance phones and 500 ohm tap are used. 
Third, use the method shown in Fig.1. Here an 
impedance stepup is obtained by using the ear— 
phones as the inductance in a parallel reson— 
ant circuit. The apparent inductance of the 
hi impedance Trimms is approximately 5 henries 
The theory is simple. Ci and C2 resonate the 
inductance, (the phones) to about 800 cycles. 
The ratio of these two capacitors should be 
such that it equals the square root of the 
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FEATURES 


@ Covers 1.75 to 260 mc. in 5 calibrated over- 
lapping bands. 

® Small in size—light in weight. 

@ Controls grouped for ease of operation and 
adjustment. 

@ Wedge-shaped for easy access in hard-to- 
get-at places. 

@ Sturdily-built, color-coded, plug-in coils. 

@ Sensitive 500 microampere meter with adjust- 
able control. 

@ 0-100 scale also on dial for extension of 
frequency range. 

® Monitoring jack and B-+- disabling switch. 

e Attractive appearance yet ruggedly con- 
structed for hard service. 

@ Priced within reach of all. 
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desired impedance ratio. More properly, the 
relation should be: 


RRR AREY EE ahi 5 HS 
Ci + C2 £2 
Resonance is assumed so that the circuit will 
appear resistive at one frequency. In other 
words, this ‘is a "Peaked audio" impedance— 


matching circuit. Unfortunately, the above 
design equation does not hold good when such a 
low Q inductor is used. (Q of 2 to 4) The best 


| have been able to obtain is a 2:1 stepup in 
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voltage which may stil? be worthwhile con— 
sidering the device consists only of two Ccapa— 
citors and Trimm phones.The peaking effect is 

quite broad however but it can be accentuated 
by first tuning the receiver to a steady car— 
rier and using the S meter to set for crystal 
filter peak. Then turn on the BFO and adjust 
the pitch control, (dont touch the main dial) 
until some dominant audio tone is obtained. It 
should be near 800 cycles with the suggested 
constants. Note that this circuit will drop 
both high and low audio frequencies and thus 


provides some measure of audio selectivity. 
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